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[571 ABsTR4cr 
An oral composition such as a dentifrice, mouthwash, 
lozenge or chewing gum containing a polyphosphatc 
anticalculus agent, such as tetraalkali metal pyrophos- 
phate and antibacterial antiplaque agent compatible 
therewith. The antiplaque agent is a substantially water- 
insoluble noncationic antibacterial agent such as 2,4,4’- 
trichloro-2’.hydroxydiphenyl ether (Triclosan). Anti- 
plaque effectiveness is optimized by the presence of an 
antibacterial-enhancing agent which enhances delivery 
of said antibacterial agent to, and retention thereof on, 
oral surfaces. 

33 Claims, No Ihwings 
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agent. This ineffectiveness is considered to be quite 
ANTIBAClZXUAL ANTIPWQUE ANITCALCULUS 

ORALCOMPOSITION 
surprising as polyplrosphates are chelating agents and 
the chelating effect has previously been known to in- 
crease the efficacy of cationic antibacterial agents. (see 

The application is a division of application Ser. No. 5 e.g. Disinfection, stwilizution and l%.wvation, 2nd Ed., 
07/657,8BS, filed Feb. 19, 1991, now U.S. Pat. No. Black, 1977, Page 915 and Inhibition and Destruction of 
5,180,578 issued Jan. 19.1993, whichis I continuation of the Micmbial Cell, Hugo, 1971, Page 215). Indeed, qua- 
application Ser. No. 07/398,605, filed Aug. 25, 1989, ternary ammonium compound is present in the plaque 
now 8bMdoned which is a contin~tion-in-m of appli- control mouthwash ccntaining pyrophosphate of U.S. 
c&ion Ser. No. 346,258, tlled May 1.1989 now U.S. Pat. lo Pat. No. 4,323.551 to Pamn and his-biguanide anti- 
No. 5,043.M. gr~tal Aug. 27,1991, which is 8 contin- plaque agent is suggested in the anticalculus pyrophos- 
uation of ap~liation Ser. No. 8901, filed Jan. 30, 1987 phate oral composition of U.S. Pat. No. 4,515,772-Par- 
now abandoned. ran et al. 

l-his invaltion relates to 111 aldhcteri8l antiplaque In view of the surprising incompatibility of cationic 
anticalculus oral composition. More puticululy, it 15 antibacterial agents with polyphosphates present as 
relates to an oral composition containing a polyphos- antiulculus agents, it wm quite unexpected that other 
phate anticalculus (that is, antitartar) agent and a com- antibacterial agents would be effective. 
pItible antibacterial l gmt effective to inhibit plaque, It is an 8dvallmge of this invention that certain anti- 
wherein antipl4ue effectiveness is optimixed by the bacterial agents are effective in mtiulculus oral com- 
presence of an antibacterialur.hancing agent which 20 positions containing a linear molecularly dehydrated 
enhances the delivery of mid antibacterial agent to, and polyphospbate salt, a fluoride-ion-providing source and 
retention thereof on, oml surfaces. the aforementioned antibacteriaknhancing agent to 

In U.S. Pat. Nos. 4,627,977 to Gaffar et al; 4,515,772 inhibit plaque formation. 
to Parran et al; and 4,323,551 to Parran, oral composi- It is a further advantage of this invention that a com- 
tions are described which include various polyphos- 25 position is provided which is effective to reduce calcu- 
phate compounds. In the ptmt to Gaffar et al, a linear lus formation and optimixe plaque reduction. 
molecularly dehydrated polyphosphnte salt is employed It is a further advantage of this invention that an 
in conjunction with a fluoride ion-providing source and antiplaque, anticalculus oral composition is provided 
a synthetic linear polymeric polycarboxylate to inhibit which is effective to reduce the occurrence of gingivi- 
calculus formation. In copending U.S. patent applica- 30 tis. 
tion Ser. No. 169,915, Sled Mar. 18, 1988, anticalculus Additional advantages of this invention will be appar- 
effectiveness is optimixed with a reduced amount of the ent from consideration of the following specification. 
linear molecularly dehydrated polyphosphate salt in In accordance with certain of its aspects this inven- 
conjunction with the fluoride ion-providing source and tion relates to an oral composition comprising in an 
increased amount of the synthetic linear polymeric 35 orally acceptable vehicle, an effective anticalculus 
polycarboxylate. amount of material comprising about O. l-3% by weight 

In the patents to Parran et al and to Parran, water of at least one linear molecularly dehydrated polyphos- 
soluble dialkali metal pyrophosphate alone or mixed phate salt as anticalculus agent, an effective antiplaque 
with tetraalkali metal pyrophosphate is employed. amount of a substantially water insoluble noncationic 

CM compositions which inhibit calculus formation 40 antibacterial agent and up to about 4% by weight of an 
on dental surfaces are highly desirable since calculus is antibacterial-enhancing agent which enhances the de- 
one of the causative factors in periodontal conditions. livery of said antibacterial to, and retention thereof on, 
Thus, its reduction promotes oral hygiene. oral surfaces, the weight ratio of polyphosphate ion to 

Dental pl4ue is 8 precursor of calculus. Unlike cal- antibacterial-enhancing agent ranging from about 1.6:1 
culus, however, pkqte may form on any part of the 45 to about 2.7:1, preferably about 1.7:1 to about 2.3:1 and 
tooth surface, particularly including at the gingival most preferably about 1.9:l to about 2:l For instance, 
margin. Hence, besides being unsightly, it is implicated when 2% tetrasodium pyrophosphate (TSPP) is em- 
in the cccurrence of gingivitis. ployed (providing about 1.3% of pyrophosphate ion) 

Accordingly, it would be highly desimble to include with 2.5% of the antibacterialcnhancing agent, a highly 
antimicrobii agents which have been known to reduce SO desimble weight ratio of about 1.9: 1 is provided. 
plaque in oral compositions containing utticalculus The aspects of invention described below are also 
agents. Indeed, this has been descrii in U.S. Pat. No. within this disclosure: 
4.022.550 to Viin et al, wherein a compound provid- An invention aspect of oral composition comprisiig 
ing xinc ions as an Mtiulcullls 8gent is 8dmixai with an an or&y 8cceptable vehicle, an anti-bacterial-enhinc- 
antibacterial agent effective to retard the growth of S5 ing agent lis defined berein, and polyphosphate mtical- 
plaque b8ckria. A wide vu&y of 8ntibacterW rgents culus agent, the said polyphosphate mnkakulus agent 
are described with the xinc compounds including cati- being a mixture of potassium and sodium salts, the ratio 
onic maerials such as gumrides and q-ternary ammo- of pouuium to sodium in the said composition being in 
rIhun lzonlpounds u well 8s muudollic compounds the range of up to less than 3:1, e.g. from 0.37:1 to 
au& as halogensted salicyknilides and halogen&d 60 1.04~1. 
hydroxydiphenyl ethers. A further invention aspect of an oral composition 

Hitherto, the utionic anti- materials such as comprising an orally accepmble vehicle, an anti-bacteri- 
chlorkidine, baeethonium chloride and cetyl pyri- aknhmciag agent (as defined herein), the anti-bacteri- 
dinium chloride have been the subject of greatest invcs- aknhancing agent king free from or substantially free 
tig8tion as antibscterial mtiphue 8gents. However, in 65 from water soluble alkali metal or ammonium synthetic 
spite of their being used in conjunction with zinc an- anionic linear polymeric polycarboxylate salt having a 
ticaIcuh~~ agent, they are not effective when used with molecular weight of 1,ooO to 1$00,000, and polyphos- 
anionic materials such as polyphosphrte anticalculus phate antic&ulus agent. 
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A further invention aspect of an oral composition 
comprising an orally acceptable vehicle, a substantially 
water insoluble aoa~tiouic anti-bacterial agent, au 
anti-~ agent ranging from in excess of 0.72:1 to 
less than 4:1, e.g. from I:1 to X5:1, especially from about 
1.6:1 to 2.7:l. 

A further invention aspect of an oral composition 
comprisiug an orally acceptable vehicle, an anti-bacteri- 
aknhanciug agent (as d&ued herein) and polyphos- 
phate anticalculus agent with the proviso that the com- 
position is free from or substantially free from tetraso- 
dium pyrophosphate or a combination of tetmpotassium 
pyrophosphate aud tetrasodium pyrophosphate in 
which the ratio of potassium to sodium pyrophosphate 
is 31 or in excess of 3:l. 

A further invention aspect of au oral composition 
comprisiug an orally acceptable vehicle. a substantially 
water insoluble aon-cationic anti-bacterial agent, au 
anti-bacterial-enhancing agent (as defined herein) and 
polyphosphate anticalculus agent with the proviso that 
the non-cationic anti-bacterial agents disclosed in Pub- 
lished GB Application No. 2200551 are excluded from 
the scope of this aspect. Published GB Application No. 
2200551 corresponds to ancestor application Ser. No. 
07/008,90 1. 

A further invention aspect of an oral composition 
comprising an orally acceptable vehicle, a substantially 
water insoluble non-cationic anti-bacterial agent and 
polyphosphate anticalculus agent, with the proviso that 
the composition is free from or substantially free from 
tetrasodium pyrophosphate or a combination of tetra- 
potassium pyrophosphate and tetrasodium pyrophos- 
phatc including the ratio of potassium to sodium pyro- 
phosphate is 3:l or in excess of 3:l. 

A further invention aspect of an oral composition 
comprising an orally acceptable vehicle, a substantially 
water insoluble non-cationic anti-bacterial agent, au 
anti-bacterial-enhancing agent (as defined herein), the 
anti-bacterial-enhancing agents being free or substan- 
tially free from water soluble alkali metal or ammonium 
synthetic anionic linear polymeric polycarboxylatc salt 
having a molecular weight of 1,000 to I,OOO,OOO, and 
polyphosphate anticalculus agent. with the proviso that 
the composition is free from or substantially free from 
tetrasodium pyrophosphate or a combination of tetra- 
potassium pyrophosphate and tetrasodium pyrophos- 
phate or a combination of tetrapotassium pyrophos- 
phate and tetrasodium pyrophosphate in which the ratio 
of potassium to sodium pyrophosphatc is 3:l or in excess 
of 3:l. 

A further invention aspect of an oral composition 
comprising an orally acceptable vehicle, an anti-bacteri- 
al-enhancing agent (as defined herein), the said compo- 
sition containing potassium and sodium salts or ions, the 
ratio of potassium to sodium in the said composition 
being iu the range of up to less than 3:1, e.g. from 0.37:1 
to l.W:l. 

4 
or ions, the ratio of potassium to sodium in the said 
composition being in the range of up to less than 3:1, 
e.g. from 0.37:1 to 1.049. 

A further invention aspect of an oral composition 
5 comprising an orally acceptable vehicle, a substantially 

water insoluble non-c&ionic anti-bacterial agent, an 
auti-bacterial-enbancing agent (as defmed hereiu), the 
anti-bacterial enhauciug agent being free from or sub- 
stantially free from water soluble alkali metal or ammo- 

10 nium synthetic auiouic linear polymeric polycarboxy- 
. late salt having a molecular weight of 1,000 to 

l,OW,OOO. 
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A further invention aspect of an oral composition 
comprising an orally acceptable vehicle, a subsramially 
water insoluble non-cationic anti-bacterial agent, the 60 
said composition containing potassium aud sodium salts 
or ions, the ratio of potassium to sodium in the said 
composition beiug in the range of up to less than 3:l e.g. 
from 0.37:1 to 1.04:1. 

A further invention aspect of an oral composition 65 
comprising an orally acceptable vehicle, a substantially 
water insoluble aon-cationic anti-bacterial agent, the 
said composition containing potassium and sodium salts 

A further invention aspect of au oral composition 
comprising an orally acceptable vehicle, a substantially 
water iusoluble noncationic anti-bacterial agent iu au 
amouat of from 0.25% to less than 0.5% by weight and 
an anti-bacterial-enhanciug agent (as defined herein). 

A further invention aspect of an oral composition 
comprising an orally acceptable vehicle, a substantially 
water insoluble noa-catiouic anti-backal agent iu an 
amount of from 0.25% to 0.35% and an anti-bacterial 
euhancing agent (as defined herein). 

A further invention aspect of an oral composition 
comprising an orally acceptable vehicle, a substantially 
water insoluble non-cationic anti-bacterial ageut in an 
amouut of from 0.25% to 0.35% and polyphosphate 
anticakulus agent. 

A further invention aspect of an oral composition 
comprising an orally acceptable vehicle, a substantially 
water insoluble non-&ionic anti-bacterial agent in an 
amount of from 0.25% to 0.35% and polyphosphate 
auticalculus agent, tbe said polyphosphate anticalculus 
agent being a mixture of potassium and sodium salts, the 
ratio of potassium in the said composition being in the 
range of up to less thau 3:1, e.g. from 0.37:l to 1.04:1. 

A further invention aspect of an oral composition 
comprising an orally acceptable vehicle, a substantially 
water insoluble non-cationic anti-bacterial agent in an 
amount of from 0.25% to 0.35% and polyphosphate 
anticalculus agent, with the proviso that the composi- 
tion is free from or substantially free from tetrasodium 
polyphosphate or a combination of tetrapotassium py- 
rophosphatc and tetrasodium pyrophosphate in which 
the ratio of potassium to sodium pyrophosphate is 3: 1 or 
in excess of 3.1. 

A further invention aspect of an oral composition 
comprising an orally acceptable vehicle, a substantially 
water insoluble non-c&ionic anti-bacterial agent, and 
anti-bacteriaknhancing agent (as defined herein), the 
said composition containing potassium and sodium salts 
or ions, the ratio of potassium to sodium in the said 
composition btig in the rauge of from 0.37:l to l.W:l. 

A further invention aspect of au oral composite com- 
prising acceptable vehicle, a substantially water insolu- 
ble aon-catiouic anti-bacterial agent, an auti-bacterial- 
enhancing agent (as defmed herein), and polyphosphate 
anticalcuhs agent, the said polyphosphate anticalculus 
agent being a mixture of potassium and sodium salts, the . . . -. . _ ._ ratro 02 potassium to sodmm m the said composition 
being in the range of up to less than 3:1, e.g. from 0.37:1 
to 1.04:1. 

A further invention aspect of an oral composition 
comprisiig an orally acceptable vehicle, siliceous pol- 
ishing agent, about 0.25% to less than 0.5% by weight 
of a substantially water insoluble non-cationic anti-bac- 
terial agent, and an anti-bacterial-enhancing agent (as 
defined herein). 
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A further invention rtpect of 8n orrl composition 
comprising 8n omlly -table vehicle, 8 subst8ntklly 
w8tcr insoluble nonutionk pnti-b8cte~8gcnt, 8nd 8n 
anti-bsctieng agent as defined herein with 
the proviso th8t those 8nti-b8ckri8l cnh8ncing 8gents 5 
disclosed in published GB Application No. 2200551 are 
excluded from the scope of this 8spcct. Published GB 
Applk~tioon No. 2200551 corresponds to ancestor Ag 
plic8tion S.N. 07/006,901. 

Typkl cx8mples of 8ntiiteri8l8gcnts which arc 10 
puticularly desirable from considerations of antiplaque 
effectiveness, safety and formulation are: 

a-octvl 
o-cbioropbctlol 
Mnhyl 
=JYl 
n-my1 
n-Butyl 
U-Amy1 
ti-&Oyl 
n-Hay1 
Sl-X.3-1 

w 
O-8entyl.IU-methyl 
*Bmsyl-tBImdilDCthyl 
d%mykIhyl 
o-Pbatyktbyl.iLl-metbyl 
HkIhyl 
3,s~Dimctbyl 
mahyM-metbyl 
6-n-PmpylAnetbyl 
fLllpmpyl-hbethyl 
cEtbyl-3.5anlabyl 
cbm Butyl-3-metbyl 
2-is&‘mpyl-3.5diiethyl 
6-Lktbybeethyl-S-methyl 
CiPq-2etbyl-3-methyl 
21ec AmyI-3&limetbyl 
2.Dietbybnethyl-3.5dtmetbyl 
6-9ec oftyl-3-methyl 
pBtomopbeno1 
MCtbyl 
Ethyl 
n-Pmpyl 
ndutyl 
IdlIly 
XC-Amy1 
n-Hexyl 
cyclobexyl 
cA3romopbenol 
Iti-AlIly 

H8logcn8ted Diphcnyl Ethers 
2’,4,4’-trichlor*2-hydroxydipheny1 ether (Triclosan) 15 
2,2’dihydroxy-5.5’dibromo-diphenyl ether. 

H8logamtal Micyknilidcs 
4’,5dibromo&icyle 
3,4’,5-trichloropalcyl8nilide 20 
3,4’,5-tribromosalicyl8nilide 
2,3,3’,5-tetr8chlorosrlicyl8nilide 
3,3,3’,5-tetr8chloros8kyl8nilide 
3,5dibromo-3’-trifluoromethyl salicylanilide 
5-n-ocmnoyl-3’.trifluoromethyl salicylanilide 25 
3,5dibromo-4’-trifluoromethyl salkylanilide 
3,5dibromo-3’-trifluoro methyl srlicylanilide (Fluro- 

phcne) 

Bcnxoic Esters 
Methyl-p-Hydroxyknzoic Ester 
Ethyl-p-Hydroxybenxoic Ester 
Propyl-p-Hydroxybcnzoic Ester 
Butyl-p-Hydroxybcnzoic Ester 

30 

H8logcnntcd Carbanilidcs 
35 

3,4,4’-trichlorocarbanilide 
3-tri!luoromethyl-4,4’dichloroc8rb8nilide 
3,3,4’-trichlorocarbanilidc 

Phenolic Compounds (including phenol and its ho- 40 
mologs, mono- and poly-alkyl and Promatic halo (e.g. F, 
Cl, Br, I.)phcnols, rcsorcinol and catecho pnd their 
derivntives rrnd bisphenolic compounds). Such phenolic 
compounds include, inter alia: 

45 

Pbmol and its Homolofts 
2 Methyl - Phenol 
3 Methyl - Pbmol 
4 Metbyl - Phenol 
4 Ethyl - mm01 
2A-DbIltIbYl - Pbmol 
;;zf - Pbmol 

2bimctbyl 
-Pbmol 
-Phmol 

4-n Ropyl -Pbmol 
Ca-Bury1 -Pbmol 
4-n-Amy1 - PbmoI 
cten-Amy1 -Pbmol 
4-n-Hay1 -Pbmol 
4+Hcplyl - Pbmol 
2-uaboxyy2-PmpeIIyI) --@U-=4 
2.Iqmpyl-5.Methyl - Phaml cw-u 

MOM% xnd Poly-AlbY and Anlkyl Halopbm OIS 

MYI 
WY1 :s 
‘-RopYl - pal0ropbmo1 
n-Butyl - p-cNorc@mol 
n-Amy1 - pcNorc#lmol 
rsC-Amyl 
II-HUYI 
cyclohuyl 
o-HcpW 

30 

53 

60 

63 

6 
-continued 

* pchlomphenol 

n-Hexyl 
n-Pmpyl-m,m-Diiethyl 
2.Pheavl Phenol 

- oAZbloropbmol 
- o-Cbloropbmol 

- o-chlompbmol 
- o-C&loropbmol 
- o-chlompbmol 
-ochloropbmlol 
-c?4zhlon?pmol 

- p-cblompbmol 
- p-Cblorophenol 
- pcbl0mpbm0l 
- pcbiorophmol 
- pcbloropbenol 

- pBmmopbeno1 
- pBromopheno1 
- pBromophcno1 
- pBmmopbmo1 
- pBromopbmol 
- pBromopheno1 
- pBmmopbmol 
- pBromopheno~ 

- cl-Bromophcnol 
- o-Bromopbmol 
. *Bmmophenol 

4-CNo;~2-metbyl phenol 
CcNoro-3-methyl phenol 
CcNoro-3Jdbnethyl phenol 
2,4dicNoro-3,Sdimcthyl 
Pbmol 
3,4,5,6-rclnbrom~2-mthyl- 
phenol 
S-methyl-2.pmtylphmol 
&isopropyl-3-mcthylpbmol 
5-cblore.Zhydroxydiphcnyl 
lneIhme 

Rerorcinol and Its Derivatives 
Rtsorcinol 
Methyl - Rrnrcmol 
Etbyl - Raorcinol 
tkROpy1 - Raotcmol 
a-Butyl - Raorcinol 
n-Amy1 - Rewcinol 
n-Hay1 - Rmorcinol 
n-Hcptyl - P.acmieol 
n-1 - Rcmrcbtol 
n-Ncmyl - Raorcmol 
-Yi - Raomnol 
-YI - Resorcmol 
-Y&Y1 - Raominol 
Pb=YlPropyl - Raorcinol 

!sziEz- 
- Rewrcinal 

4-CblOIO 
-2,CDibydmwlipbmyl Mctbmc 

5-BfOUlO 
-2.wibydroxydipbay1 MeIhuIe 

I’-Bromo 
-2.~Dibydrosydiibmy1 Mctbme 
-2ADibydroxYdipbmyl Metbme 

BISPHENOLIC COMPOUNDS 
Bisphenol A 

2,2’-methylme bis (4-chlorophenol) 



1 
2.2’.metbylene bis (3,4,6tricbloropbenol) (bexacbloro- 

pbene) 
2.2’.metbylene his +cbloro-6-bromopbenol) 
his (2-bydroxy-3.5dicbloropbenyl) sulfide 
bii (2-bydroxy-S-cblorobenzyl) suWde 

Tbe antibacterial agent is present in the oral composi- 
tion in an effective antiplaque amount, typically about 
0.01-S% by weight, preferably about 0.03-l% and most 
preferably about 0.25-0.5%. Tbe antibacterial agent is 
substantially water-insoluble, meaning tbat its solubillty 
is less than about 1% by weight in water at 25’ C. and 
may be even less than about 0.1%. If an ionizable group 
is present solubility is determined at a pH at which 
ionization does not occur. 

8 
AN copolymer ls mentioned among polymeric anionic 
membrane forming materials which attach to a tooth 
surface to form a hydrophobic barrier which reduces 
elution of a previously applied therapeutic caries pro- 

S phyla&c fluoride compound. Again, there is no recog 
nitioa that such polymeric material could enhance the 
antibacterial activity of substantially water-insoluble 
non-cationlc antibacterial antiplaque agents. 

This AEA may be a simple compound, preferably a 
10 polymer&able monomer, more preferably a polymer, 

which latter term is entirely generic, including for ex- 
ample oligomcfi, bomopolymers, copolymers of two or 
more monomers, ionomers, block copolymers, graR 
cooolvmers. cross-linked nolvmers and cooolymers, 
a&l tde like; The AEA r&be-natnral or syntktk. aud 
water insoluble or preferably water (saliva) solubk or 
ewe&able (bydratable, bydrogel forming). It has an 
(weigbt) average molecular weight of about 100 to 
about l ,ooO,ooO, preferably about 1,000 to about 
l ,OOO,ooO, more preferably about 2,000 or 2,500 to about 
250,000 or 500,000. 

Tbe preferred balogenated dipbenyl ether is Triclo- IS 
sm. The preferral pbenolic compounds are phenol, 
2,t’metbylene bis (4-&loro-6bromopbenol), tbymol 
and eugenol. Tbe most preferred antibacterial anti- 
pl4ue compound is Triclosan. Triclosan is disclosed in 
aforementioned U.S. Pat. No. 4,022,880 as an antlbacte- 20 
rial agent in combination with an anticalculus agent 
which provides zinc ions and in German Patent Disclo- 
sure 35 32 860 in combination with a copper compound. 
It is also disclosed as an antiplaque agent in a dentifrice 
formulated to contain a lamellar liquid crystal surfac- 25 
tant phase having a lamellar spacing of less than 6.0 run 
and which may optionally contain a zinc salt in pub- 
lished European Patent Application 0161898 of Lane et 
al and in a dentifrice containing zinc citrate trihydrate in 
published European Patent Application 0161899 to 30 
Saxton. 

c 
Tbe linear molecularly dehydrated polypbosphate 

salts operative herein as anticalculus agents are well 
known, being generally employed in tbe form of tbcir 
wholly or partially neutralized water soluble alkali 35 
metal (e.g. potassium and preferable sodium) or ammo- 
nium salts, and any mixtures thereof. Representative 
examples include sodium bexametaphospbate, sodium 
tripolypbosphatc, disodium diacid. trisodium monoacid 
and tetrasodium pyropbospbatcs, the corresponding 40 
pxassium salts and the like. 

Particularly desirable anticalculus agents are tetraalk- 
all metal pyrophospbates, including mixtures thereof, 
such as tetrasodium pyropbospbate, tetrapotassium py- 
rophospbate and mixtures thereof. An anticalculus 45 
agent comprising about 2% by weight of tbe oral com- 
positions of tetrssodium pyropbospbate is especially 
effective. 

Tbe antibacterial-eubancing agent (AEA) wbicb en- 
hances delivery of said antibacterial agent to, and reten- 50 
tion thereof on, oral surfaces, is employed in amounts 
effective to achieve such enhancement witbin the range 
in tbe oral composition of about 0.05% to about 4%. 
preferably about 0.1% to about 3%, more preferably 
about 0.5% to about 2.5% by weight. 55 

AEA polymeric materials of tbe present invention 
include those which can be characterized as having 
utility as dentifrice adhesives or flxativs or dental ce- 
ments. For example, U.S. Pat. Nos. 4,521,551 and 
4.375,036, each to Cbang et al, describe commercially f3l 
available copolymer of methylvinyl ether-maleic anhy- 
dride (Gantrez) as a denture fwtve. However, there 
has not been recognition in tbe prior art that adhesives, 
fwtva or cements when applied in water-soluble or 
water-swellable form together witb substantially water- 65 
insoluble non-c&ionic antibacterial antiplaque agents 
could enhance tbe antibacterial activity of such agents. 
Further, in U.S. Pat. No. 4,485,090 to Cbang, Gantrez 

The AEA ordinarily contains at least one delivery- 
enhancing group, which is preferably acidic such as 
sulfonic, phospbinic. or more preferably phosphonic or 
carboxylic, or salt thereof, e.g. alkali metal or ammo- 
nium, and at least one organic retention-enhancing 
group, preferably a plurality of both tbe delivery- 
enhancing and retmtion-enbancing groups, which latter 
groups preferably have the formula -Q&-R wherein 
X is 0, N. S. SO. SO2. P. PO or Si or tbe like. R is 
hydrophodicalkyl, alk-&yl, acyl, aryl, alkaryl, a&lkyl, 
heterocyclic or their inert-substituted derivatives, and n 
is zero or 1 or more. The aforesaid “inert-substituted 
derivatives”, are intended to include substituents on R 
which are generally non-hydrophilic and do not sigrdfl- 
cantly interfere with the desired functions of the AEA 
as enhancing the delivery of tbe antibacterial agent to, 
and retention thereof on. oral surfaces such as halo, e.g. 
Cl, Br, I, and carbo and the like. Illustrations of such 
retention-enhancing groups are tabulated below. 

0 - 

I 0 
N 

s 

so 

-2 
P 

PO 

Si 

methY]. ethyl pmpyl, bwyl. irobmyl, Gbutyl. 
CycIohexyL luyl bazyl. phmyl. cb~oropbenyl. 
xYlY1. pyridyl. funoyl, UXW, bmsoyl. buryryl. 
tcrephth4loyl, etc. 
cuboclhoxy. urbokntyloxy, etc. 
cIhylunin0, diethylMlin0, pmpylmido, 
benzytio. bnuoylmido, Pbmykeumido, cw. 
ddobutyl. CbioisobufyL thiomUyl, thiobauy~ 
uliopheyl. thiopropionyl, phayhhioa&yL 
thiobcnmyl, UC. 
bwyldfoxy. dy~foxy. bmzy~dfoxy. 
pllcnylruuoxy. etc. 
buty~cw, dtimyl, I=wbulfoayl, 
PbcnYMfonYl. etc. 
diechyphorpbinyl. clhylvbylpbmp~yl, 
~Y~Yw=Pbioyl,  dbYlbmrylphaphinyl. 
abY~PhnYlPbmtiYl,  etc. 
-fiPboeJ-Y, ~Yl~ylpbospbinoxy. 
-bY~YlPbaaphiaorY. f-bYlbauyPb~pbinoxy. 
-wPhenYlPbapbin0xy. etc. 
tr‘rmethysilyl, dimctbylbutylilyl. 
dimcthYlbmzylsilyl. dimcu-Iylvblybilyl. 
dimetbyWlyIsilyl. eic. 

As employed herein, the deliveryenbancing group 
refers to one which attaches or substantively, adbc- 
sively, cohesively or otherwise bonds the AEA (carry- 
ing the antibacterial agent) to oral (e.g. tooth and gum) 
surfaces, thereby “delivering” the antibacterial agent to 
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such surfaces. The organic retention-enhancing group, 
generally hydrophobic, attaches or otherwise bonds the 
anbtirial agent to the AEA, thereby promoting 
retention of the antibacterial agent to the AEA and 
indirectly on the oral surfaces. In some instances, at- 
tachment of the antibacterial agent occurs through 
physiuI entrapment thereof by the AEA, especially 
when the AEA is a cross-linked polymer, the structure 
of which inherently provides increased sites for such 
mtrapmmt. The presence of a higher molecular weight, 
more hydrophobic cross-linking moiety in the cross- 
linked polymer still fuder promotes the physical en- 
trapment of the an&act&al agent to or by the cross- 
linked AEA polymer. 

Preferably, tbe AEA is an anionic polymer compris- 
ing a chain or backbone containing reputing units each 
preferably containing at least one carbon atom and 
preferably at least one directly or indirectly pendant, 
monovalent delivery-enhancing group and at least one 
directly or indirectly pendant monovalent retention- 
enhancing group geminally, vicinally or less preferably 
otherwise bonded to atoms, preferably carbon, in the 
chain. Leas preferably, the polymer may contain deliv- 
eryenbancing groups and/or retention-enhancing 
groups and/or other divalent atoms or groups as links in 
the polymer chain instead of or in addition to carbon 
atoms, or as cross-linking moieties. 

It will be understood that any examples or illustra- 
tions of AEA’s disclosed herein which do not contain 
both delivery&&g groups and retention enhanc- 
ing groups may and preferably should be chemically 
modified in known manner to obtain the preferred 
AEA’s containing both such groups and preferably a 
plurality of each such groups. In the case of the pre- 
ferred polymeric AEA’s, it is desirable, for maximizing 
substantivity and delivery of the antibacterial agent to 
oral surfaces, that the repeating units in the polymer 
chain or backbone containing the acidic delivery M- 
hancing groups constitute at least about lo%, prefera- 
bly at least about M%, more preferably at least about 
80% up to 95% or lW% by weight of the polymer. 

According to a preferred embodiment of this inven- 
tion, the AEA comprises a polymer containing repeat- 
ing units in which one or more phosphor& acid deliv- 
ery-enhancing groups are bonded to one or more car- 
bon atoms in the polymer chain. An example of such an 
AEA is poly (vinyl phosphonic acid) containing units of 
the formula: 

which however does not contain a retention-enhancing 
group. A group of the latter type would however be 
present in poly (I-phosphonopropene) with units of the 
formula: 

A preferred phosphor& acid-containing AEA for use 
herein is poly (beta styrene phosphonic acid) containing 
units of the formula: 
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wherein Ph is phcnyl, the phosphonic delivery-enhauc- 
ing group and the phenyl retention-enhancing group 
being bonded on vi&al carbon atoms in the chain, or a 
copolymer of beta styrenc phosphonic acid with vinyl 
phosphonyl chloride having the units of the foregoing 
formula III alternating or in random association with 
units of formula I above, or poly (alpha styrenc phos- 
phonic acid) containing units of the formula: 

--(CH1-c+ 
Pl ’ FQ3Hl 

Iv 

in which the delivery- and retention&cing groups 
are geminally bonded to the chain. 

These styrene phosphonic acid polymers and their 
copolymen with other inert ethylenically unsaturated 
monomers generally have molecular weights in the 
range of about 2,ooO to about 30,ooO. preferably about 
2,500 to about 10,000. and are, with their methods of 
preparation disclosed and claimed in concurrently filed 
application Ser. No. 398,606, which disclosure is incor- 
porated here. Such “inert*’ monomers do not signifl- 
cantly interfere with the intended function of any co- 
polymer employed as an AEA herein. 

Other phosphonic-containing polymers include, for 
example, phosphonated ethylene having units of the 
formula. 

-t’=zh4~W3~21.- WI 

where n may for example be an integer or have a value 
giving the polymer a molecular weight of about 3,ooO; 
and sodium poly (butene+-diphosphonate) having 
units of the formula: 

-[cHz-cY+ 
CR-‘34 < CPO3Nq)2 and 

VI 

poly (ally1 bis (phosphonoethyl) amine) having units of 
the formula: 

-fcHz-F 
VII 

CHz-N<(-CS+Whh 

Other phosphonated polymers, for example poly (ally1 
phosphono acetate), phosphonated polymethacrylate, 
etc. and the geminal diphosphonate polymers disclosed 
in EP Publication 0321233 may be employed herein as 
AEA’s, provided of course that they contain or are 
modified to contain the abovedefined organic rtttn- 
tionenhanchg groups. 

According to another preferred embodiment, the 
AEA comprises a synthetic anionic polymeric polycar- 
tmxylate which is also an inhibitor of alkaline phospha- 
tase enxyme. Synthetic anionic polymeric polycarboxy- 
lates and their complexes with various cationic germi- 
cides, xinc and magnesium have been previously dis- 
closed as anticalculus agents per se in, for example U.S. 
Pat. No. 3,429,963 to Shedlovsky; U.S. Pat. No. 
4J52.420 to GatIar; U.S. Pat. No. 3,956,480 to Dichttr 
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et al; U.S. Pat. No. 4.138.477 to Gathu; and U.S. Pat. Also usefid herein are so-called carhoxyvinyl poly. 
No. 4,183,914 to Gaffar et al. However, only in disclo- mers disclosed as toothpaste components in U.S. Pat. 
sure essentially corresponding to U.S. Pat. No. NO. 3,980,767 to Cbown et al; U.S. Pat. No. 3,935,306 to 
4,627,977 to Gaffu et al is there described use of such Roberts et nl, U.S. Pat. No. 3,919&B to Perla et al; U.S. 
polycarboxylates for inhibiting salivary hydrolysis of 5 Pat. No. 3,911,904 to Harrison, and U.S. Pat. No. 
pyrophosphate anticalculus agents in combination with 3,711,604 to colodncy et al. They are commercially 
a compound providing a source of fluoride ion. It is to available for example under the trademarks Carhopol 
he tmderstood that the synthetic anionic polymeric 934, 940 and 941 of B. V. Goodrich, these products 
polycarboxylates so disclosed in these several patents consisting essublly of a colloidally water-soluble pol- 
when containing or modified to contain the retention- 10 ymer of polyacrylic acid crosslinked with from about 
et&awing groups defined above are operative as ,0.75% to ahout 2.0% of polyallyi sucrose or polyallyl 
AEA’s in the compositions and methods of this inven- pentaqthritol as cross linking agent, the cross-linked 
tion and such disolosures are to that extent incorporated structures and linkages providing the desired retention 
herein by reference thereto. enhancement by hydrophobicity and/or physical en- 

These synthetic anionic polymeric polycarboxylata I5 trapment of the antibacterial agent or the like. Polycar- 
are often employed in the form of their free acids or bophil is somewhat similar, being polyacrylic acid 
preferably pa&ally or more preferably fully neutralized cross-linked with less than 0.2% of divinyl glycol, the 
water soluble or water swellable (hydratable, gel/form- lower proportion, molecular weight, and/or hydropho- 
ing) alkali metal (e.g. potassium and preferably sodium) bicity of this cross-linking agent tending to provide 
or ammonium salts. Preferred are I:4 to 4:l copolymers XJ decreased, or no, retention enhancement. 2$dimcthyl- 
of maleic anhydride or acid with another polymerixable I,5-hexadieue exemplifies a more effective retention- 
ethylenically unsaturated monomer, preferably methyl enhancing cross-linking agent. 
vinyl ether/maleic anhydride having a molecular The synthetic anionic polymeric polycarboxylate 
weight (M.W.) of about 30,OCXI to about l,ooO,OOD. 25 component is most often a hydrocarbon with optional 
These copolymers are available for example as Gantrez halogen and O-containing substituents and linkages as 
e.g. AN 139 (M.W. 5OO,ooO), A.N. 119 (M.W. 250,000); present in for example ester, ether and OH groups, and 
and preferably S-97 Pharmaceutical Grade (M.W. when present is generally employed in the instant com- 
7O,o.a00), of GAF Corporation. positions in approximate weight amounts of up to about 

other AEA-operative polymeric polycarboxylates 3. 4% (generally at least about 0.05%). 
containing or mod&d to contain retention-enhancing The AEA may also comprise natural anionic poly- 
groups include those disclosed in U.S. Pat. No. merit polycarhoxylates containing retention-enhancing 
3.956.480 referred to above, such as the 1:l copolymers groups. Carhoxymethyl cellulose and other binding 
of maleic anhydride with ethyl acrylate, hydroxyethyl agents, gums and fh-formers devoid of the ahove- 
methacrylate, N-vinyl-Zpyrollidone, or ethylene, the 35 defied delivery-enhancing and/or retention-enhancing 
latter being available for example as Monsanto EMA groups are ineffective as AEA’s. 
No. 1103, M.W. 10,000 and EMA Grade 61, and 1:l As illustrative of AEA’s containing phosphiuic acid 
copolymers of acrylic acid with methyl or hydroxy- and/or sulfonic acid delivery enhancing groups, there 
ethyl methacrylate, methyl or ethyl acrylate, isobutyl may he mentioned polymers and copolymers containing 
vinyl ether or N-vinyI-2-pyrollidone. 40 units or moieties derived from the polymerixation of 

Additional operative polymeric polycarboxylates vinyl or ally1 phosphinic and/or sulfonic acids substi- 
disclosed in above referred to U.S. Pat. No. 4,138,477 tuted 8s needed on the 1 or 2 (or 3) carbon atom by an 
and 4,183,914, containing or modified to contain reten- organic retention-enhancing group, for example having 
tion-enhancing groups include copolymers of maleic the formula -(X+-R defined above. Miitures of these 
anhydride with styrene, isobutylcae or ethyl vinyl 45 monomers may be employed, and copolymers thereof 
ether, polyacrylic, polyitaconic and polymaleic acids, with one or more inert polymerixable ethylcnically 
and sulfoacrylic oligomcrs of M.W. as low ss 1,000, unsaturated monomers such as those described above 
available as Uniroyal ND-2. with respect to the operative synthetic anionic poly- 

Suitable generally are polymerized retention-enhauc- merit polycarboxylates. As will he noted, in these and 
ing group-containing 01eSnically or ethyleuically unsat- 50 other polymeric AEA’s operative herein, usually only 
urated carboxylic acids containing an activated carbon- one acidic delivery-enhaucing group is bonded to any 
to-carbon olefinic double bond and at least one carboxyl given carbon or other atom in the polymer backhone or 
group, that is, an acid containing an oletinic double branch thereon. Polysiloxanes containing or modified 
bond which readily functions in polymerixation because to contain pendant delivary-enhancing groups and re- 
of its presence in the monomer molecule either in the 55 tention enhancing groups may also be employed as 
alpha-beta position with respect to a cuboxyl group or AEA’s herein. Also effective as ARA’s herein are iono- 
as put of a tumid methylene grouping. IlIustrative of mm containing or modified to contain delivery- and 
such acids are acrylic, methacrylic, ethacrylic, alpha- retentionznhancing groups. Ionomers are de&bed on 
chloroacrylic. crotonic, beta-acryloxy propionic, sor- 
bic, alpha-chlorosorbic, cinnamic, beta-styrylacrylic, 60 Chemical Technology, third edition, Supplement Vol. 

pages 546-573 or the Rirk-Gthmer Encyclopedia of 

muwnic, itaconic, citraconic, mesaconic. glutaconic, tune, John Wiley l Sons, Inc. copyright 1984, which 
aconitic, alpha-phcnylacrylic, 2-benxyl acrylic, 2. description is incorporated herein by reference. Also 
cyclohcxylacrylic. angelic, umballic, fumaric, maleic effective as AEA’s herein, provided they contain are 
acids and anhydrides. Other different 01eRnic mono. mod&d to contain retentionenhancing groups, are 
mm copolymerixable with such carboxylic monomers 65 polyesters, polyurethanes and synthetic and natma) 
include vinylacetate, vinyl chloride, dimethyl maleate polyamoida including proteins and proteinaceous ma- 
and the like. Copolymers ordinarily contain sufficient teriah such as collagen, poly (argenine) and other poly. 
carboxylic salt groups for water-solubility. merixed amino acids. 
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When the oral preparation is made by initially dis- In certain highly preferred forms of the invention the 

solving the polyphosPhate and the antibacterial agent in oral composition may be substantially liquid in charac- 
hum&ant and surface active agent and adding thereto ter, such as a mouthwash or rinse. In such a preparation 
the AEA, especially the polycarboxylate. incremen- the vehicle is typically a water-alcohol mixture desir- 
tally, the solution becomes clear and may be character- 5 ably including a humectant as described below. Gener- 
ixed 89 a “microemulsion”. As the amount of the poly- ally, the weight ratio of water to alcohol is in the range 
carboxylate increases such that the complete oral prepa- of from about 1:1 to about 2&l, preferably about 3:l to 
ration contains at Ieaat about 2.2% by weight thereof, 10: 1 and more preferably about 41 to about 6:l. The 
the solution becomea cloudy and may be characterized total amount of water-alcohol mixture in this type of 
as a 3ttacroem~. ht such “macroemulaion” type 10 prepa&on is typically in the range of from about 70 to 
compoeitions, the antiplaque effect of the antii about 99.9% by weight of the preparation. The alcohol 
agent appears to be optimized. is typically ethanol or isopropanol. Ethanol is preferred. 

In order to optimize the anticalculus effectiveness of The pH of ruch liquid and other preparations of the 
the oral composition, inhibitors against enxymatic hy- invention is generally in the range of from about 4.5 to 
drolyxis of the polyphoaphate are desirably present. 15 about 9 and typically from about 5.5 to 8. The pH is 
Such agents are an amount of a fluoride ion source preferably in the range of from about 6 to about 8.0. It 
r-t to supply 25 ppm. to 5,ooO ppm. of fluoride is noteworthy that the compositions of tire invention 
ions, and up to 3% or more of the synthetic anionic may be applied orally at 8 pH below 5 without substan- 
Polymeric polycarboxylate having a molecular weight tially decalcifying or otherwise damaging dental 
of about l,ooO to about l,OOO,ODO, preferably about 20 enamel. The pH can be controlled with acid (c-g. citric 
30,mo to about 5txwoo. acid or benxoic acid) or base (e.g. sodium hydroxide) or 

The sources of fluoride ions, or fluorine-providing buffered (as with sodium citrate, benxoate, carbonate, 
component, as acid phosphatase and pyrophosphatase or bicarbonate, d&odium hydrogen phosphate, sodium 
enzyme inhibitor component, are well known in the art dihydrogen phsophate, etc.). 
as anti-caries agents. fieae compounds may be slightly 25 
soluble in water or may be fully water-soluble. They are 
characterixed by their ability to release fluoride ions in 
water and by freedom from undesired reaction with 
other compounds of the oral preparation. Among these 
materials are inorganic fluoride salts, such as soluble 
alkali metal, alkaline earth metal salts, for example, 
sodium fluoride, potassium fluoride, ammonium fiuo- 
ride, calcium fluoride, a copper fluoride such as cuprous 
fluoride, zinc fluoride, barium fluoride such as cuprous 
fluoride, zinc fluoride, barium fluoride, sodium 
fluorosilicate, ammonium fluorosilicate, sodium fluoro- 
zirwnate, ammonium fluoroxirconate, aodium mono- 
fluorophosphate, aluminum mono- and difluorophos- 
pbate. and fluorinated sodium calcium pyrophosphate. 
Alkali metal and tin fluorides, such as sodium and stan- 
nous fluorides, sodium monofluorophosphate (hfFP) 
and mixtures thereof, are preferred. 

The amount of fluorine-providing compound is de- 
peadent to some extent upon the type of compound, its 
solubility, and the type or oral preparation, but it must 
be a non-toxic amount, generally about 0.005 to about 
3.0% in the preparation. In a dentifrice preparation, e.g. 
dental gel, toothpaste (including cream), toothpowder, 
or dental tablet, an amount of such compound which 
releases up to about 5,000 ppm of F ion by weight of the 
preparation is considered satisfactory. Any suitable 
minimum amount of such compound may be used, but it 
is preferable to employ sufficient compound to release 
about 300 to 2,ooO ppm, more preferably about 800 to 
about 1,500 ppm of fluoride ion. 

Typically, in the uau of alkali metal lluorid~ this 
component is present in an amount up to about 2% by 
weight, based on the weight of the prepa&ion, and 
preferably in the range of about 0.05% to 1%. In the 
case of sodium monofluorophcaphate, the compound 
may be present in an amount of about O.l-3%, more 
typically about 0.76%. 
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In oral preparatiolls such as mouthwaslle& lo2!mges 
and chewing gum, the fluorine-providing compound is 
typically present in an amount suflicient to release up to 65 
about 500 ppm, preferably about 25 to 300 ppm by 
weight of fluoride ion. Generally about 0.005 to about 
1.0 wt. % of such compound is present. 

In &a&other desirable form of this invention, the 
oral composition may be substantially solid or pasty in 
character, such as toothpowder, a dental tablet or a 
dentifrice, that is a toothpaste (dental cream) or gel 
dentifrice. The vehicle of such solid or pasty oral prepa- 
rations generally contains dentally acceptable polishing 
material. Examples of polishing materials are water- 
insoluble sodium metaphosphate, potassium metaphos- 
phate, tricalcium phosphate, dihydrated calcium phos- 
pbate, anhydrous dicalcium phosphate, calcium pyro- 
phosphate, magnesium orthophosphate, trimagnaium 
phosphate, calcium carbonate, hydrated alumina, cal- 
cincd alutnina, alnminnm silicate, xirconium silicate, 
silica, bentonite, and mixtures thereof. Other suitable 
polishing material include the particulate thermosetting 
resins described in U.S. Pat. No. 3,070.510, issued Dec. 
15, 1962, such as melamine-, phenolic, and urea-for- 
maldehydes, and cross-linked polyepoxides and polyes- 
ters. Preferred polishing materials include crystalline 
silica having particle sized of up to about 5 microns, a 
mean particle size of up to about 1.1 microns, and a 
surface area of up to about 50,000 cm.Vgm., silica gel or 
colloidal silica, and complex amorphous alkab metal 
al~c4dlicate. 

When visually clear gels are employed, a polishing 
agent of colloidal silick such as t&s& sold under the 
trademark SYLOID as Svloid 72 and Svloid 74 or 
under the trademark SAI?fGCEL as S&ocel 100, 
alkali metal alumin*si.hcatc complexes are particularly 
useful, since they have refractive indices close to the 
refractive indices of gelling agent-liquid (including 
water and/or humectant) systems commonly used in 
dentifrices. 

Many of the so-called “water-insoluble” polishing 
materials are anionic in character and also include small 
amounts of soluble material. Thus, insoluble sodium 
metaphosphate may be formed iu any suitable manner as 
illustrated by Thorpe’s Dictionary of Applied Chemis- 
try, Volume 9, 4th Edition, pp. 510-511. The forms of 
insoluble sodium metaphosphate known as Madrell’s 
salt and Kurrol’s salt are further examples of suitable 
matetiais. These metaphosphate salts exhibit only a 
minute solubility in water, and therefore are commonly 
referred to as insoluble metaphosphates (IMP). There is 
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present therein a miuor amouut of soluble phosphate 
material as impurities, usually a few percent such as up 
to 4% by weight. The amount of soluble phosphate 
material, which is believed to include a soluble sodium 
trimetaphosphate in the case of insoluble metaphos- 5 
phate, may be reduced or eliminated by washing with 
water if desired. The insoluble alkali metal metaphos- 
phate is typically employed in powder form of a particle 
size such that no more than 1% of the material is larger 
than 37 microns. 10 

The polishing material is generaUy present in the 
solid or pasty compositions in weight cott~trations of 
about 10% to about 99%. Preferably, it is present in 
amounts ranging from about 10% to about 75% in 
toothpaste, and from about 70% to about 99% in tooth- 15 
powder. In toothpastes, when the polishing material is 
silicious in nature, it is generally present in amount of 
about lO-30% by weight. other polishing materials are 
typically present in amount of about 30-75% by weight. 

In a toothpaste, the liquid vehicle may comprise 20 
water and humectant typically in an amount ranging 
from about 10% to about 80% by weight of the prepara- 
tion. Glyccrinc, propylene glycol, sorbitol and polypro- 
pylene glycol exemplify suitable humectants/carrien. 
Also advantageous are liquid mixtures of water, glycer- 25 
me and sorbitol. In clear gels where the refractive index 
is an important consideration, about 2.5-30 wt. % of 
water, 0 to about 70 wt. % of glycerine and about 20-80 
wt. % of sorbitol are preferably employed. 

Toothpastes, creams and gels typically contain a nat- 30 
ureJ or synthetic thickener or gelling agent in propor- 
tions of about 0.1 to about 10, preferably about 0.5 to 
about 5 wt. %. A suitable thickener is synthetic hector- 
ite, a synthetic colloidal magnesium alkali metal silicate 
complex clay available for-example as Loponite (e.g. 35 
CP. SP 2002. D) marketed bv Lauorte Industries Lim- 
ited. Laponite D analysis ahowa, approximately by 
weight, 58.00% SiOz, 25.40% MgO, 3.05% NaaO, 
0.98% LiaO. and some water and trace metals. Its true 

Organic surface-active agents are used in the compo- 
sitions of the present invention to achieve increased 
prophylactic action, assist in achieving thorough and 
complete diipersion of the anticalculus agent and anti- 
plaque agent throughout the oral cavity, and render the 
instant compositions more cosmetically acceptable. The 
organic surface-active material is preferably anionic, 
nonionic or ampholytic in nature, and it is preferred to 
employ as the surface-active agent a deter&e material 
which imparts to the composition detersive and foam- 
ing properties. Suitable examples of anionic surfactants 
are water-soluble salts of higher fauy acid monoglycer- 
ide monosulfates, such as the sodium salt of the mono- 
sulfated monoglyceride of hydrogenated coconut oil 
fatty acids, higher alkyl sulfates such as sodium lauryl 
sulfate, alkyl aryl sulfonates such as sodium dodecyl 
benzene sulfonate, higher alkylsulfoacetates, higher 
fatty acid esters of 1,2dihydroxy propane sulfonate, 
and the substantially saturated higher aliphatic acyl 
amides of lower aliphatic amino carboxylic acid com- 
pounds, such as those having 12 to 16 carbons in the 
fatty acid, aIky1 or acyl radicals, and the like. Examples 
of the last mentioned amides are N-lauroyl sarcosine, 
and the sodium, potassium, and ethanolamine salts of 
N-lauroyl, N-myristoyl, or N-palmitoyl sarcosine 
which should be substantially free from soap or similar 
higher fatty acid material. The use of these sarcosinate 
compounds in the oral compositions of the present in- 
vention is particularly advantageous since these materi- 
als exhibit a prolonged a marked effect in the inhibition 
of acid formation in the oral cavity due to carbohy- 
drates breakdown in addition to exerting some reduc- 
tion in the solubility of tooth enamel in acid solutions. 
Examples of water-soluble nonionic surfactants are 
condensation products of ethylene oxide with various . __ . . specific gravity is 2.53 and it has an apparent bulk den- 40 reacttve hydrogen-contammg compounds reactive 

sity (g/ml. at 8% mositure) of 1.0. therewith having long hydrophobic chains (e.g. ali- 
other suitable thickeners include Irish moss, iota phatic chains of about 12 to 20 carbon atoms), which 

carrageman, gum tragacan~ starch, polyvinylpyrroli- condensation products (“ethoxamers”) contain hydro- 
done, hydroxyethylpropylcellulose, hydroxybutyl philic polyoxyethylene moieties, such as condensation 
methyl cellulose, hydroxypropyl methyl cellulose, hy- 45 products of poly(ethylene oxide) with fatty acids, fatty 
droxyethyl cellulose (e.g. available as Natrosol), sodium alcohols, fatty amides, polyhydric alcohols (e.g. sorbi- 
carboxymethyl cellulose, and colloidal silica such as tan monostearate) and polypropyleneoxide (e.g. Plu- 
finely ground Syloid (e.g. 244). ronicrMteria&). 

In some dentifrices prepared iu acccrdance with the Surface active agent is typically present in mount of 
present invention particularly when more than about 50 about O.l-5% by weight, preferably about l-2.5%. It is 
0.35% by weight of the water insoluble antibacterial noteworthy, that surface active agent may assist in the 
agent is employed and a siliceous polishing agent is dissolving of the noncationic antiiacterial agent and 
preacnt in amount of leas than about 30% by weight, it thereby dir&i& the amount of solubiig hum&ant 
may be desirable to include an agent which dissolves neuied. 
the antibactmial agent. Such soMilizing agents include SS various other mataials may be iuwrporated ill the 
humectant polyols such propylene glycol, dipropylme oral preparations of this invention such as whitening 
glycol and hcxylcne glycol, cellosolves such as methyl agents, preservatives, slliwnes, chlorophyll compounds 
&kmolve and ethyl cellosolve, vegetable oils and and/or ammoniated mat&al such as urea, diammonium 
waxes containing at least about 12 carbons in a straight phospha* and mMures thereof. These adjuvants, 
chain such as olive oil, castor oil and petrolatum and 60 where present, are hcorporated in the preparations in 
esters such as amyl acetate, ethyl acetate and benzyl amounts which do not substantially adversely affect the 
benzoate. properties and characteristics desired. Significant 

It will be understood that, as is conventional, the oral amounts of zinc, magnesium and other metal salts and 
preparations are to be sold or otherwise distributed in materials, generally soluble, which would complex with 
suitable labelled packages. Thus, a jar of mouthrinse 65 active components of the instant invention are to be 
will have a label describing it, in substance, as a mouth- avoided. 
rinse or mouthwash and having directions for its use; Any suitable flavoring or sweetening material may 
end a toothpaste, cream or gel will usually be in a col- also be employed. Examples of suitable flavoring con- 

16 
iapsible tube, typically ahnninum, lined lead or plastic, 
or other squeeze, pump or pressurized dispenser for 
metering out the contents, having a label describmg it, 
in substance, as a toothpaste, gel or dental cream. 
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stitumts are flavoring oils, e.g. oil of spearmint, pepper- 
mint. wintergreen. sassafras, clove, sag% eucalyptus, 
marjoram, cinnamon, lemon, and onnge, and methyl 
salicylate. Suitable sweemning agents include sucrose, 
IactOse, nultm, sorbitol, xylitol, sodium cyclama* 
perUudne, AMP (saparty1 phenyl alanine, methyl es- 
ter), saccharine and the like. Suitably, flavor and sweet- 
ening agents may each or together comprise from about 
0.1% to 5% more of the preparation. Moreover, flavor 
oil appears to aid the dissolving of the antibacterial 
rstnt. 

Gantrex is present as A.I. in amount of 2.5 parts in 
toothpaste A and 2.0 parts in toothpaste B. 

5 

10 

In the preferred practice of this invention an oral 
composition according to this invention such as a 
mouthwash or dentifrice containing the composition of 
the present invention is preferably xpplkd regularly to IS 
dental mud, such as every day or every second or 
third day or preferably from 1 to 3 times daily, at a pH 
of about 4.5 to &out 9, generauy about 5.5 to &out 8, 
preferably about 6 to 8, for at least 2 weeks up to 8 
weeks or more up to lifetime. 20 

The compositions of this invention can be incorpo- 
rated in loxenges, or in chewing gum or other products, 
e.g. by stirring into a warm gum base or coating the 
outer surface of II gum base, illustrative of which may be 
mentioned j&tong, rubber latex, vinylite resins, etc., 25 
desirably with conventional plasticixers or softeners, 
sugar or other sweeteners or such as glucose, sorbitol 
and the like. 

Fo; the test of delivery of antibacterial agent to a 
saliva coated hydroxyapatite disk, hydroxtapatite (HA) 
obtained from the Monsanto Co. is washed extensively 
with diied water, collected by vacuum fitration, and 
permitted to dry overnight at 37’ C. The dried HA is 
ground into a powder with a mortar and pestle. 150.00 
mgs of HA are placed into the chamber of a KBr pellete 
die (Bums Analyticd, Stanford, Conu.) and com- 
pressed for 6 minutes at lO,UIO pounds in a Carver Lab- 
oratory press. The resulting 13 mm disks are sintered for 
4 hours at 800’ C in a Thermolyne furnace. Parafdm 
stimulated whole saliva is collected into a ice-chilled 
glass beaker. The saliva is claritied by centrifugation at 
15,OOOXg (times gravity) for 15 minutes at 4’ C. Steril- 
ixation of the clariiied-saliva is done at 4’ C. with stir- 
ring by irradiation of the sample with UV light for 1.0 
hour. 

The following examples are further illustrative of the 
nature of the present invention, but it is understood that 
the invention is not limited thereto. Ah amounts and 
proportions referred to herein and in the appended 
clsims are by weight unless otherwise indicated. 

The following Examples, the agmt Triclosan, 2,4,4’- 
trichloro-2’-hydroxydiphenyl ether is indicated as 
“TCHE”; sodium lauryl sulfate is indicated as “SLS”; 
the copolymer of maleic anhydride and methyl vinyl 
ether available from GAF Corporation ss “Gantru 
S-97” is identified as “Gantrez”; tetrasodium pyrophos- 
phate is identified as “pyrophosphate”; and sodium 
fluoride is idcntifmd as “NaF”. 

EXAMPLE 1 
The adsorption to and release from tooth minerals for 

antiplaque/antitartar e&acy of agents is assessed by 
adsorption of antibacterial agent to saliva coated tooth 
mineral hydroxyapatite disk in the presence of pyro- 
phosphate and differing amounts of polyurboxylate. 

The formulations of the toothpastes evaluated are: 

30 

35 

40 

4s 

54 

Glycerine 
IotaatTaSeuul! 
!Jorbitol (lo% aoludoa) 
I’tqykttc Glycol 
Gmtra(13.0296dutilm) 
Ttraiutn dioxide 
WIter (deionized) 

Puts by Weigbt 
A B 

10.00 10.00 
0.750 

mm 
0.750 ss 

m.m 
OXlO 0.500 

19.om 15.500 
0.X0 0.500 
9.957 13.451 _ ._ 

N8F 
sdimnsacauku 
pyrop~t~ 
Sodium bydrodde (50%) 
SiIb poli8bing 8gar 
(zeodalt 113) 
Silica Thickam (SyIodem 15) 
Flwot oil 
TCHE 

0.243 0.243 
0.300 0.300 
zmo 2.oal 
1.000 1.m 

2o.wo 2moo 

2.5al 2.500 
0.9M 0.950 
0.300 0.3W 

SLS 2.aiO 2.aoo 

Fach sintered disk is hydrated with sterile water in a 
polyethylene test tube. The water is then removed and 
replaced with 2.00 ml of saliva. A salivary pellicle is 
formed by incubating the disk overnight at 37’ C. with 
continuous shaking in a water bath. After this treat- 
ment, the saliva is removed and the disks are treated 
with 1 .OO ml of a solution containing antibacterial agent 
(triclosan) in a dentifrice liquid phase solution and incu- 
bated at 37’ C. with continuous shaking in the water 
bath. After 30 minutes, the disk is transferred into a new 
tube and 5.Do ml of water are added followed by shak- 
ing the disk gently with a Vortex. The disk is then trans- 
ferred into a new tube and the washing procedure re- 
peated twice. Finslly, the disk is transferred carefully 
into a new tube to avoid co-transfer of any liquid along 
with the disk. Then I .OO ml of methanol is added to the 
disk and shaken vigorously with a Vortex. The sample 
is left at room temperature for 30 minutes to extract 
adsorbed triclosan in the methanol. The methanol is 
then aspirated and clarified by centrifugation in a Beck- 
man Microfuge 11 at 10,OKl rpm for 5 minutes. After 
this treatment, the methanol is transferred into 
HPLC(high performana liquid chromatography) vials 
for determination of sntibacteti agent concentration. 
Triplicate samples are used in all experiments. 

The Table below summar&s the data: 
TABLE 

Delivety of TCHE to 

ToothpulC 

A 
B 

Saliva Cowed Hydmyqmtiu 
DiscitlMicm~s 

130 
30 

The data indicates that with the increasing amount of 
Gantrex (Toothpaste A) there is a very great increase in 
delivery of TCHE to saliva coated tooth minerals. 

EXAMPLE 2 
The following toothpaste is effective ss an antiplaque _ .__ 60 and anticalculus cornpositron: 

6S 
sotbitol (10%) 
IrisLl Morr 
sodium Hydroxide (SO) 
Gatra (13.02% rolution) 
water (M) 
Sodmttt Mottofluorophosphatc 

Puts by WciShi 

12.00 
1.00 
I.00 

1900 
2.69 
0.76 
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-continued This invention has been described with respect to 
certain preferred embodiments and it will be under- 

PUU by Wcighl stood that modifications and variations thereof obvious 
sodiumucc~ 0.30 tothosesLilledintbcartaretobe~ludedwithinthc 
w-Pm= 2.00 
Hydr8tcdalumia 4s.m 5 purview of this application and the scope of the ap- 
Plwm oil 0.95 

%ZfP TCHE 0.30 
SLS 2.m 1. An oral composition comprising an orally 8ccept- 

able aqueous-humectant dentifrice or toothpaste vehi- 
10 cle, a dentally acceptable water-insoluble polishing 

EXAMPLE 3 agent, a water-soluble or swellable anti-bactekl en- 
hmcing agent which is effective to enhance the anti- 

Mcutbuimc bxterial effect of a substantially wmer-insoluble non- PUtS c&ionic antibacterial agent, which contains at least one 
7-m Pylvphosplute 2.00 
Gaotra s-97 IS deliveryenhancing functional group and at least one 2s 
Glycaine 10.00 organic retentionenhancing group, wherein said deliv- 
Sodium Fluoride 0.05 cry-enhancing group enhances delivery of said antibac- 
sodium Lwyl sulfate 0.20 terid agent to oral tooth and gum surfaces and said 
TCHB 0.06 
Phvor oil 0.40 

retmtiorkmhancing group enhutces 8ttachment ndher- 
Water Q.S. to im.00 20 mu or bonding of said antibacterial agent on oral tooth 

and gum surfaces, and an effective anticalculus amount 
of a linear molecularly dehydrated polyphosphate, 

EXAMPLE 4 wherein the polyphosphate is present in amount such 
that the weight ratio of polyphosphate ion to anti-bac- 

Lozenge 25 terial agent ranges horn in excess of 0.721 to less than 
7540% sugar 4:1 said dentifrice or toothpaste having an optimized 
l-20% Corn syrup antiplaque effectiveness by presentation of said non- 
0.1-1.0 Flavor Oil cationic antibacterial agent in a macroemulsion formed 
2% Tetrasodium Pyrophosphate by adding said “A.E.A”, or antibacterial enhancing 
2.50% Gantrez S-97 30 agent incrementally, to a clear solution microcmulsion 
0.01 to 0.05% NaP of said antibacterial agent typically dissolved in admix- 
0.01 to 0.1% TCHJZ tures of humectant and surface active agent, until the 
1 to 5% Magnesium Stearate Lubricant solution becomes cloudy, and may be characterixed as a 
0.01 to 0.2% Water macroemulsion. 

35 2. An oral composition comprising an orally accept- 
EXAMPLE 5 able aqueous-humectant dentifrice or toothpaste vehi- 

cle, a dentally acceptable water-insoluble polishing 

Chewing Gum PUK8 agent, a water-insoluble or swellable anti-bacterial- 
enhancing agent which is effective to enhance the anti- 

Gum But 2s.m 
Sorbitol (70%) 17.00 

40 bacterial effect of a substantially water-insoluble non- 
TCHB OS0 to 0.10 cationic antibacterial agent, which contains at least one 
Tctrwcdium Pyrophapbstc 2.m delivery-enhancing functional group and at leest one 
Garma S.97 2.50 organic retention+nhaucing group, wherein said deliv- 

ery-enhancing group enhances delivery of said antibac- 
45 terial agent to oral tooth and gum surfaces and said 

EXAMPLE 6 retention-enhancing group enhances attachment, adher- 
ence or bonding of said antibacterial agent on oral tooth 

Chewing Gum PUU and gum surfaces, the said composition containing a 
mixture of potassium and sodium salts at least one of 

Gum Bmc 3a.m SO which is present in an effective anticalculus amount as a 
TCHB 030 
Guma polyphosphrte inticelcuhrs agent, the ratio of potassium 
N8P E to sodium in the said composition being in the range of 
GlyCWitlt 050 up to less than 3:l said dentifrice or toothpaste having 
c2rys~sorhitol s3.m 
Flavor Gil and Water Q.S. to 1m.m 

an optimized antiplaque effectiveness by presentation of 
55 said non-cationi~ an&act&al agent in a macroemulsion 

formed by adding mid “A.E.A”, or antibacterial en- 
In the foregoing Examples improved results are also hancing agent incrementally, to a clear solution micro- 

achievable when TCHE is replaced with each of phc- emulsion of mid mtiitial agent typically diss&& 
nol, 2,2’-methylene bis(CchlorobBromophenol), euge- in admixtures of humectattt and surface active agent, 
no1 and thymol, and/or when Gantrez is replaced by 60 until the solution becomes cloudy, and may be charac- 
other AEA’s such as Carbopols (e.g. 934), or styrene terized as a macroemulsion. 
phosphonic acid polymers having molecular weights 3. An oral wmpiition comprising an orally uxept- 
within the range of about 3,OOCl to 10,000 such as poly able aqueous-humectant dentifrice or toothpaste vehi- 
(beta-styrenephosphonic acid), copolymers of vinyl cle, a dentally acceptable water-insoluble polishing 
phosphonic tid with beta-styrenephosphonic acid, and 65 agent, substantially water insoluble nonclltionic ant& 
poly (alpha-styrenephosphonic acid), or sulfoacrylic bacterial agent in an amount which retards the oral 
oligomers, or a 1:l copolymer of maleic anhydride with growth of plaque of from 0.25% to less than 0.5% by 
ethyl 8crylate. weight and a water-soluble or swellable anti-bacterial- 
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-I- 
enhmcing 8gent which con&ins 8t last one dehvery- 
enhancing fitnctiond group and at least one organic 
retention-enhancing group, wherein said delivery- 
enhutcing group enbanca delivery of said mtib8cterial 
agent to or8l tooth and gmn strrf8ces md said retention- 
UlhMciag group enhances 8ttaChnUnt, adherence Or 
bonding of said antib8cteri8l agent on oml tooth and 
gum surfaws mid dentifkice or toothp8st.e hwing an 
optimized antip4nc effectiveness by present&m of 
S8id tlODC8tiOllk Mtib8CtUid 88-t in 8 maCrO4lttkiOn 
formed by adding said “ABA”, or 8ntibacteri8l en- 
h8tlCblg 8gettt illCrUUelltahy, to 8 Ck8r sOlUtiOn miCrO- 
etnulsion of said 8mib8cterial agent typically dissolved 
in 8dmixtures of humecmnt 8nd surface active 8gCnt. 
until the xolution becomes cloudy, and may be charac- 
ttli74868 m8croemtllsion. 

4. An or8l cQmpoaition colnprising an or8lly accept- 
8bk 4ueous-hmuecmnt dentifrice or toothpaatc vehi- 
cle, 8 dentally wt8ble w8ter-insohtbk polishing 
8gCItt. 8 sUbstaUtiahy water insoluble t.to~~~nic anti- 
bacterial rgent, in an amount which retards the oral 
growth of pl4ue of from 0.25% to 0.X% and 8 watcr- 
soluble or sweh8ble antibacteriaLenh8ncing agent 
which contains at lwt one delivery-enhancing func- 
tional group and 8t least one organic retention-enhanc- 
ing group, wherein mid delivery-enhancing group cn- 
hame delivery of said antibacterial rgent to oral tooth 
and gum surfaces and said retention-enhancing group 
enh~ces 8ttachmcnt, adherence or bonding of said 
antibacterial ngent on or8l tooth and gum surfaces said 
dentifrice or toothpaste h8ving in optimized antiplnque 
effectivenus by presentation of said non-cationic anti- 
bacterial agent in a macroemulsion formed by adding 
said “A.E.A”, or antibacterial enhancing agent incre- 
mentally, to a ckar solution micro-emulsion of said 

22 
wherein the ratio of pot8ssnUn to sodium in said compo- 
sition is up to less th8n 3:1, and effective mtipl4ue 
8tnotmt to retard the ord growth Of pl8qUC of 8 substan- 
tially water insoluble non-cationic antibacterial agent 

5 and 8bout 0.05-496 by weight of an antibacterial- 
enhmcing agent which contains 8t least one dehvery- 
enh8ncing functiond group and rt least one organic 
retention&cing group, wherein said delivery- 
enhancing group enhances delivery of aaid antibrcterial 

10 

15 

20 

25 

30 

35 

agent to oral tooth 8nd gum strrfaces and asid retention- 
enh8ncing group enhancer 8ttaChmCnt, adherence or 
bonding of said autib8cterial rgent on oral tooth urd 
gum mrfsccs said dentifrice or toothpaste having an 
optimixed antipl4ue effectiveness by presentation of 
said non+8tionic antibacterial agent in 8 macroemUkion 
formed by adding said ‘A.E.A”, or antib8cterial en- 
hMCkg 8@Xlt illCr&tlUltdly, t0 8 CkU sObltiOn micro- 
emulsion of said antibacterial 8gent typically diilved 
in admixtures of hmnectant and surface 8ctive 8gellt, 
Until the solution beccms cloudy, and may be charac- 
terixed as a macroemulsion. 

7. A  composition according to claim 6 wherein the 
ratio of potassium to sodiUm is from 0.37:1 to 1.04~1. 

8. An oral composition comprising an orally 8ccept- 
able 4ueous-humectant dentifrice or toothpaste vehi- 
cle, a dentally acceptable water-insoluble polishing 
agent, an effective amount of a linear, molecularly de- 
hydrated polyphosphate, an effective amount to retard 
the growth of plaque in the range of about 0.01-S% by 
weight of a substantially water insoluble non-catioitic 
antibacterial agent and about 0.054% by weight of 
water-soluble or swellable antibacterial-enhancing 
agent which contains at least one delivery-enhancing 
functiorml group and at least one organic retention- 
enhancing group, wherein said delivery~nhancing 
group enhances delivery of said antibacterial agent to 
oral tooth and gum surfaces and said retentiontnhanc- 
ing group enhances attachment, adherence or bonding 

antibacterial agent typically dissolved in rdmixtura of 
humectant and surface active agent, Until the solution 
becomes cloudy, and may be ch8racterixed as a macro- 
emulsion. 

5. An oral composition comprising an orally accept- 20 of said antibacterial agent on oral tooth and gum sur- 
8ble 4ueota+hume&nt dentifrice or toothpaste vehi- faces, wherein said polyphosphate is present in an 
cle, 8 dentally acceptable w8ter-insoluble siliceous pol- amount wherein the weight ratio of said antibacterial 
ishing agent, 8bOUt 0.25% to kss than 0.5% by weight 9 enhancing agent to said polyphosphate ion ranges from 
f 8 substantklly water-insoluble non-c&ionic anti-bac- about 1:6 to about 2.7:1 said dentifrice or toothpaste 
terial agent to retard oral growth of pl4ue and a water- 45 having an optimized antiplaque effectiveness by presen- 
soluble or sweh8bie anti-bacterial-enhancing agent t8tion of said noncationic sntibacterial agent in a mac- 
which contains 8t kast one dehverv-enh8ncinn func- roemttlsion formed by ldding said “A. E.A”, or 8Mib8c- 
tional group and at lwt one orgauic~retention-&hanc- terkl enhancing agent incrementally, to 8 clear solution 
ing group, wherein said delivery-enhancing group, en- micro-emulsion of said mtibacterial agent typically 
w d&very of id ~G&te.d agent to ord tooth JO dipsolved in ldmixtUrU of h~ect.ant and Surface 8ctive 
and gum strrfaces and said retention-enhancing group agent, until the solution becomes cloudy, and may be 
enh8ncu 8tt8chment, adherence or bonding of said ChU~tUiXd as 8 macroemulsion. 
anti- l gmt on oral tooth and gum surfaces said 9. The oral wtnpositi~n claimed in claim 8 wherein 
dentifrice or toothpaste having 8n optimixed antipl4ue said antibacterial 8gent is selected from the group con- 
effectiveness by praent8tion of said noncrtionic anti- 55 sistmg of halogenrted diphenyl ethers, balogenated 
bsterid 8gent in 8 m8croemukion formed by adding salicylanilids, benxoic esters, halogenated carba&da 
dd “AEA”, or antibacterial erhmcing 8gent incre- 8nd phenolic compounds. 
mentdy, to 8 cku sohation micrountddon of said 10. The oral composition claimed in claim 9 wherein 
MtiitUid 8$$Xlt typicrlly di!&Oh’Cd ill 8dllliXtlXU Of said antibacterial agent is a halogenated diphenyl ether. 
humectant md s~rf8ce active agent, Until the solution 60 11. The oral composition claimed in claim 10 wherein 
becomes cloudy, and may be characterixed as 8 macro- said halogeruted diphenyl ether is 2.4.4’~trichloro-2’- 
emulsion. hydroxyphenyl ether. 

6. An oral composition comprising in an orally SC- 12. The oral composition claims in any of claims 8 to 
cept8blc 4ueous hum&ant dentifrice or toothpaste 11 wherein said amount of antibacterial agent is about 
vehicle, 8 dmtJly accept8ble w8ter-insoluble polishing 65 0.25-fI.S%. 
8gent, an effective auticalculus amount of linear mokc- 13. The oral composition claimed in any of claims 8 to 
ularly dehydrated polyphospb8te salt 8nticakulus agent 
present in a mixture of sodium and potassium salts 

11 wherein said linear molecularly dehydrated poly 
phosphate salt is an alkali metal pyrophosphate. 
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14. The oral composition claimed in claim 13 wherein 
said alkali metal pyrophosphatc is tctrasodium pyro- 
phosphate. 

15. The oral composition claimed in any of claims 8 to 
11 wherein said polyphosphate is present in amount of 
about l-2.5% by weight. 

16. The oral composition claimed in any of claims 8 to 
11 wherein the weight ratio of antibacterial enhancing 
agent to polyphosphate ion is about 1.7:1 to about 2.3:i. 

17. The oral comoosition claimed in claim 16 wherein 

2f. The oral composition claimed in claim 24 wherein 
the delivery-enhancing group is a carboxylic group of 
SE& thereof. 

26. An oral composition comprising in an orally ac- 
5 ceptable aqueous humcctsnt dentifrice or toothpaste 

vehicle, a dentally acceptable water-insoluble polishing 
agent, an effective anticalculus amount of a linear mo- 
lecularly dehydrated polyphosphate, an effective anti- 
plaque amount of a substantially water insoluble nonca- 

10 tionic anti* agent. in the range of about 0.01-596 
said weight ratio is-about 1.4 to about 2:l. by weight, and aboui 0.d5-496 by &ght of an anionic 

111. The oral composition claimed in any of claims g to ‘copolymer of maleic acid or anhydride with another 
11 wherein said vehicle comprises water, humectant ethylenically unsaturated polymuizable monomer, 
and a gelling agent. which copolymer enhances delivery and attachmutt, 

19. The oral composition according to any of claims 15 adherence or bonding of said antibacterial agmt on oral 
8 to 11 wherein said antibacterialuthancing agmt has tooth and gum statfaces. wherein said polyphosplmte is 
an average molecular weight of about 100 to about present in amount wherein the weight ratio of said anti- 
I,am,wo. bacterial enhancing agent to said polyphosphate ranges 

20. The oral composition according to claim 19 from about 1:6 to about 2.7:1 said dmtifrice or tooth- 
wherein said delivery-enhancing group is acidic. 20 paste having au optimized antiplaque effectiveness by 

21. The oral composition according to claim 20 presentation of said non-cationic antibactexial agent in a 
wherein said delivery-enhancing group is selected from macroemulsion formed by adding said “A.E.A”, or 
the group consisting of carboxylic, phosphoric, phos- antibacterial enhancing agent incrementally, to a clear 
phi&, and sulfonic acids, and salts, and mixtures solution micro-emulsion of said antibacterial agent typi- 
thereof and wherein said organic retention-enhancing 25 tally dissolved in admixtures of humectant and surface 
group comprises the formula. --(X),,-R wherein X is active agent, until the solution becomes cloudy, and 
0, N. S, SO, SO2, P, PO or Si, R is hydrophobic alkyl, may be characterized as a macroemulsion. 
aryl, alkaryl, alkenyl, acyl, aralkyl, hcterocyclic, or 27. The oral composition claimed in claim 26 wherein 
inert-substituted derivatives thereof, and n is zero or 1 said other monomer of said copolymer is methyl vinyl 
or more and wherein said antibacterial-enhancing agent 30 ether in a 41 to 1:4 molar ratio with the maleic acid or 
is a natural or synthetic monomer or a polymer selected anhydride. 
from the group consisting of oligomers, homopolymers, 23. The oral composition claimed in either of claims 
copolymers of two or more monomers, ionomers, block 26 or 27 wherein said copolymer has a molecular 
copolymers, graft copolymers and cross-linked poly- weight of about 3O,CKMl-1,OOD.OOO. 
mers and monomers. 35 29. The oral composition claimed iu claim 23 wherein 

22. The oral composition claimed in claim 21 wherein the copolymer has an average molecular weight of 
said antibacterial-enhancing agent is an anionic polymer about 70,ooo. 
containing a plurality of said delivery-enhancing and 30. The oral composition claimed in any of claims 8 to 
retention-enhancing groups. 11 containing a fluoride-providing source. 

23. The oral composition claimed in claim 22 wherein 40 31. The oral composition claimed in claim 1 wherein 
said anionic polymer comprises a chain containing re- said weight ratio ranges from 1:l to 3.5:1. 
peating units each containing at least one carbon atom. 32. The oral composition claimed in claim 31 wherein 

24. The oral composition claimed in claim 23 wherein said ratio ranges from about I.&l to 2.7:1. 
the unit contains at least one delivery-enhancing group 33. The oral composition claimed in claim 2 wherein 
and at least one retention-enhancing group bonded to 45 said ratio is in the range from 0.37:1 to 1.04:1. 
the same, vicinal, or other atoms iu the chain. l l l l l 
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